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Additional health damages can be incorporated Into
estimating costs of GHGs

Estimate, in dollars, of the economic damages that would result

from emitting one additional ton of greenhouse gases into the
atmosphere

Used in benefit cost analysis for climate policy evaluationo a
required component of federal regulations

Health damages are a major contributor to the recently estimated

higher costs ($51 to $190 per ton), but currently only account for
temperature-related mortality.



Number of Billion-Dollar events in the United States

between 1980-2020

1980-2021 Billion-Dollar Weather and Climate Disaster Cost (CPI-Adjusted)
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 Texas between 2015-2021 [3]
Event Type

Flooding and Severe Weather (May 2015)
Flooding (March 2016)
Flooding (Aprl 2016)

Flooding and Severe Weather (May 201 7)
Hurmcane Harvey (August 2017)

Drought (Summer-Fall 2018)

Flooding (May-June 2019)

Tropical Storm Imelda (September 2019)
Hurncane Hanna (July 2020)

Humcane Laura (August 2020)

Hurmcane Delta (October 2020)
Drought and Heatwave (Summer-Fall 2020)

Storm and Cold Wave (February 2021)

Table 1. Billion-dollar extreme temperature and flooding events in

Total Cost ($ Fatalities from

Billions) NWS Storm Data

28 3
2D o
3 8
1.8 20
133.8 849
3.1 0
6.4 4
9.1 o
1.1 0
192 42
29 o
45 45

TBD, = 10 138

NOAA NCEI 2022:

https://www.ncei.noaa.gov/access/billions/



Project Objectives

Compare estimates of mortality associated with temperature

extremes and flooding across urban and rural areas In Texas
between 2015-2021.

Determine contributions of movements outside of home census tract

to health damages associated with extreme temperatures and
flooding.

Determine morbidity contributions to health damages associated with
extreme temperatures and flooding.



Workflow

Earth observations Mortality data

v v

1.A. Prepare census 1.B. Calculate census
tract exposure tract mortality from
estimates 2015-21 temperature/floods

Synthetic population model

\

2. Determine effect of movement
outside home census tract on
health damages

Emergency department data
Health valuation data

3. Calculate and value morbidity from
temperature/floods

h Decision support for
stakeholders




Obj 1: Using EO to spatially define exposured EO Data Sources

Product Name

Parameter-elevation Relationships on Independent

Spatial Resolution

Variables
Daily Max/Min/Mean 2-m Air Temp.,

Slopes Model (PRISM) o Deficit, Mean Dewpoint Temp.
:i?rzggg Gridded Surface Meteorological (gridMET) Dataset 4 km Daily Solar Radiation, Wind Speed
Climate Hazards InfraRed Temperature with Stations 5 km Daily Min/Max 2-m Air Temp.
(CHIRTS)
Visible Infrared Imaging Radiometer Suite (VIIRS) 1 km Daily/8-Day Nighttime and Daytime Temp.
AER FloodScan 10 km Daily Inundation Estimates
Flooding MODIS Near Real Time (MODIS-NRT) Flooded Area 250 m 1, 2, 3-day Flooded Area
Sentinel-1 Synthetic Aperture Radar (SAR) Derived 50 m 12-day Flooded Area
Flooded Area
Air Quality:  Ozone Monitoring Instrument (OMI) 1 km Annual NO2
Chronic Global satellite-derived PM2.5 (Hammer et al.) ~1 km Annual PM2.5
TROPOspheric Monitoring Instrument (TROPOMI) 5 km Dally NO2
Air Quality: ©Ozone Monitoring Instrument (OMI) 1 km Daily NO2
Acute VIIRS Aerosol Optical Depth Product 0.75km & 6 km Dally PM2.5
Atmospheric Infrared Sounder (AIRS) ~100 km Dally Ozone
EPA Air Quality System (AQS) In Situ NO2, PM2.5, and Ozone




Data Processing

AOverlap-Weighted Census Tract-Level
Dally Variable Estimates

Aldentification of Heat and Cold Events

AHeat Index, Wet Bulb Globe Temp.
Calculations

Aldentification of Binary and Detailed
Heat Index Risk Days

ADisaggregation of Daily, Spatial
Meteorological Data to Hourly
Timesteps thru MetSim

A Overlap-Weighted Census Tract-Level
Daily Estimate of % Tract Inundated

Obj 1: Using EO to spatially define exposured EO Processing
Product Name Spatla_ll Variables
Resolution
Parameter- Daily Max/Min/Mean 2-m
elevation . L
. . Alr Temp., Precipitation,
Relationships on .
4 km Min/Max Vapor Pressure
Independent . .
Deficit, Mean Dewpoint
Heat/Cold Slopes Model Temp
Extremes (PRISM) |
Gridded Surface
Meteorological 4 km Daily Solar Radiation, Wind
(gridMET) Speed
Dataset
Flooding AER FloodScan 10 km Dally Inundation Estimates

A Comparison to Static FEMA NRI Flood
Maps and First Street Foundation
Flood Factor Data




Obj 1: Using EO to spatially define exposuredo Heat Event Example

Number of Heat Events by Census Tract, 2017
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Heat Events are defined as two or more days at >95th percentile of the tract's Texas Parks & Wildlife, CONANP, Esri, HERE,
mean Heat Index. Heat Index calculations are derived from daily, census-tract level Garmin, FAO, NOAA, USGS, EPA

overlap-weighted PRISM and gridMET data for the state of Texas, 2017.



Obj 1: Using EO to spatially define exposured example of flooding
extents during Hurricane Harvey and Tropical Storm Imelda

Hurricane Harvey (August 2017) Tropical Storm Imelda (September 2019)
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Assoclation with health outcomes stronger for home
flooding compared to EO defined flood extents using
Texas Flood Registry data

Ramesh et al. 2023 GeoHealth Accepted



